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while the lower velocities were produced under the smaller
potential differences. If this were the explanation the
velocities should become constant if a constant potential
difference were maintained between the electrodes, so that If
a large electrostatic induction machine were used instead of
an induction coil the parabolas ought to be reduced to points.
This, however, is not the case.

Another cause which would produce a variation in the
velocity of the particles is the passage backwards and forwards
between the charged and uncharged state, which we have seen
goes on after the particles have passed through the cathode,
and which, presumably, also goes on while the particles are
-passing through the dark space on their way to the cathode.
When the particles are without charge they will not be acted
upon by the electric force in the dark space and so when they
reach the cathode their energy will be less than it would have
been If they had been charged for the whole of the time. As
the proportion between the time the particle has a charge
and the time it has not, will vary from particle to particle, the
different particles will reach the cathode with different
velocities. Though an effect of this kind must exist, it is not
sufficient to explain all the variations of velocity in the
particles. It is difficult, for example, to reconcile this explana-
tion with the abrupt way In which the parabolas commence,
when the pressure in the discharge tube is low. The head of
a parabola is caused by the particles which have acquired the
maximum amount of kinetic energy while passing through
the dark space; this will depend upon the proportions between
the times the particles are charged and uncharged. Suppose
that the thickness of the dark space is comparable with the
lengths ij, 12 discussed on p. 48 ; then there Is a finite chance
that a charged particle starting from the boundary of the
dark space may reach the cathode without losing its charge,